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Abstract.

Ol)scrvations  m a d e  fro[n l<itt  I’eak.  AZ, of the 23:; .9 C;llZ  (’nlissiol]  lirlc of lsO1’;O

ill tllc upper  stlratospllerc  a[~d lower II Icsos~)l  Icrc arc Iq)ol’tcd.  .A g o o d  IIlodc] fit to t)l(’

lillc is obtained by incorporation of })ressurc :Illd  tCIllpC’I’atLII’C bI’Oad CIli Il~ f? ffCC[S. ?1S

Jvcll as a ZcemaIl splitt,il~g  algoritll  In that  ust’s a star~dard  geol Ilagnctic  field model al]d a

paramagnetic llaIniltonian  description of tlic II IolcculaI  cncrgj states. ‘J’hcsc Obserllat ions

are II SCC1> along \vitll tlIe Ivcl] know II 180’G01tlixiligl’atio,  Locstal>lislla  l)soll.]tcca  ii}. )ratior]

f o r  ohscrvations  of otlkcr chcrtlical  s[)ccics froIlt  Kitt l)cak.  ~{c~)catcd  rllcasllrcments sllo$v

110 cllangc  in this absolute calibration] twtwccll  okcrvatiol)  daks. ‘J)hc ;vidc ma,gIletic

~l]it~illg  (+].8 Mllz) ~x}liljit,ed }J\~ t]iis ]itle ;vith oJ]I\J  six y,CCIIlaII COIll]l  OIIClltS [J1’o~’ides a‘i .

uIliquc  test  o f  rllicldlc  atrtlosl)l]erc  Zw]narl cfff’rt  Inodcl  calculatiorls$ supl)orti!lg  tile  use

of 02 lines by microwa~e at lnospl]eric  sou IIders to lncasute  pressure  at~d teIIlpcraturc.



1. Introduction

ail accllratc Y,celnall sl)littillg  calclllatiol~ I)c(olllm  ]]lore  illll)ort,allt.  l]! I)articlllar,  tllc



2. Spectroscopy

‘1’he 180160  lincer]lissioll  at ZK3.!M61S  (;llz is a Illagtlcticcli~)c)lc.  (N=2, J= 1 )--+( N=-O,

J= 1 ), rotatioIlal  traIlsitio[l  Ivith ZcelIIaII  sl)littillg  due to tllc  net Clwtroll  spill (S=- 1 ) of the

lllo]ccule,  itlto six linearly  l)ola Iized  colnl)ollellts. Ijillc ccIltcr  fmqucllcy  and illtfgIatcd

liI~c stwngt]l w’eIe obtaiIled fIorn tllc  1996 ditioll  o f  tllc  . l l ) l ,  spcctwscol)j  cataloguc

[l)OyTIi6r  nnd  l’if-kcil  1 9 S 5 ;  l’ic~:(t(  fl (/1.. 1996]. ‘1’lIe collisioIlal  (I)mssute)  broadening

coef[icieIlt  used Lvas 1.911 Mll Z/l I})a. basal  oIl 1601’;() laboratory ~~lcas~]rell]c]]ts[li(bc  (f

(Il. 1!)92].

}1’ouI’ of thf! ~eelllatl  Colnl)onellts arc  polarized  l)cl’l)ellc~iclllal’,  aI)d ttvo [)arallcl. to tllc

llartll’s lnagnetic field. ‘J’IIc eI)crgy stlift o f  each quarltuln  s t a t e  due t o  tllc gwlllagIlctic

field (}\) isgivc]l  by:



‘J’l’1,~  jY;,tio*]~l  ]{a~]jo  ;JS(]OIIOI[]V” ol)S(,l’\rilt  ol’\’”  is ol)~’1’atf’(! 1)}’ :\ SSOCiiitc(l l’llil(rsiti(s,

II} C..  I]l]df’1’  CO(lJ)(’]’ilti\  ’(’ iig]’C’Cll]Clltj tvitll !11(’ Ndtiollill S(ic]]c(  I’olltldittiol).
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n a  calit)ratiotl  l)loccduw  for grouncl-l)asd

lt[l~[tl lfassistallc  cofNl{f  \ost:ifl’;  \t Kilt l’ca!i,

iII ~mrticular ttlat  of tclmco}x> o[)c’1’ators  l)ual Ic ( ’ lark. Ijisa l’~II~cl, l’aul hart. Ilarry  S tah l .  and

]kl ‘1’wil)cr.  \Vc tl~alik Ikl (’OIICII. I’tlil  .Jcivel],  ‘I’d Il]llg(l. al]d ‘I’d Speiser  for sci(’[[tific a[ld

tccllnica!  discussions.  ‘1’lIc rmeaIclI  dwc[itd iri ttlis [)a~wl ;vas [)artially pcrfortncd Ivhile 11..1.

Sa[ldor It{’ld a  Nat iona l  l{wcarclI  (’oullcil-N2\S!\ I{mi(lf’tit I{cscarctl  l\ssociatmhi[) atvar(l at tllc

.Jct l’mk)ulsioil I,at)or:ltc)lj’,  (’illifc)lrli:i  l[lstit  ~ltc’c)f  rl<’cll[iology, (I IIder cc)lltract tvith t,ll~ Xatiollal

:Icroliautics aII(l Sl)acc }lcl[lli[listr:~tic)tl.
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Figure 1 . Jlelativc weig]lting  fllnctio]ls fc)r ttlc

ol)~cr~,c~ ls~l~o sl)ectrLllll  (}’igurc 2 ) .  F;ach CUI’~f~

rcl)rescnts  tlIe altitude profile of Iilc sc[lsitivity  of

line pair signal  diffcmtlccs  t o  lsOlf;O at)url(lallcc.

F’or Cxalll})le, the frequclkcy  pair 1:15-  L..15 ccJrrc-

spollds  to tile cliffrrence t]etweell line ernissiol) c)t~-

scrvd al 1.15 and 2 . - 1 . 5  Nlllz frol[) Iillc center alIcl

.
i s  most  sens i t i ve  to emiss ion  fro[l) 1W160  at alti-

tudes of .50-70 km. ‘J’hcsc weighting fllllctic)rls have

ullik  of (mixi[lg ratio) -l.

Figure 2 .  233.9  (;llz s~wctrurn  of 1801G0, 01)

srrvd .Iarluary 24, 1!39-1,  J:35-.5:O.5[JHI,  lociIl tilnc.

\’ertical Iincs itldicatc [elatilcco]itlfiljlltic)ll  oftllc

s i x  Zccmall Co[nl)o[lctlts to the Iiltc. l’or this p,c

or[]ct ry, t,lle Spwlrlllll i s  do[ni[lated t)y ttlc t~v[)

i):lr:lllcl-l)olarizecl coln~mllcllts Ivitl[ sc[mratioli ;I.fi

Llllz. iXegativc f e a t u r e s  ]Icar 4(; Lfllz  are arti-

filctsc)f  tllcfr[’clllc[] cJ’sJvitctiillg  procedure used for

t)ascli!lc sul)traction.



Figure 3 . 233.9  (;IIZ spectrum of 1801(;0 01)

served  silnultaneousiy  With that of figure 2, I)ut at

orthogo[[a]  polarizatic)n. Vertical Ii[les indicate rel-

ative contribution of t,he six ‘/, wman co[]llm]~cnis t(.)

the line. J’or this gcwtlletry, the sl~cctrufll is dor[[i-

lla~d  I)} the four JJcr[Jerlcl  icl]lz~]-[ ~c]lalizecl COIIIpCJ-

ucnts. Negative features [Lear +5 AI1lz arc artifacts

of the frequency sw’itchitlg  proccci{lrc useci for tJasc-

li[le sut)tractio[[.
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